Regulatory molecules for coronary expressions of VEGF and its angiogenic receptor KDR in hypoestrogenic middle-aged female rats.
We studied the effects of estrogen deprivation and replacement on the protein and gene expression levels molecules that can be considered to be essential for coronary angiogenesis in middle-aged female rats. The animals were subjected to sham operation, ovariectomy, or ovariectomy with estrogen replacement therapy (ERT). Following ovariectomy, protein and gene expressions of vascular endothelial growth factor (VEGF) and its angiogenic receptor (KDR) showed a marked decline in coronary vessels, as determined by immunohistochemistry and in situ hybridization. ERT resulted in restoration of the ovariectomy-induced changes to intact levels. The coronary expression level of basic fibroblast growth factor was unaffected by estrogen deprivation or treatment. The changes in VEGF and KDR expressions were strongly associated with those in endothelial nitric oxide synthase (eNOS) expression in coronary vessels. Moreover, the age- and gender-dependent accumulation of hypoxia-inducible factor-1alpha (HIF-1alpha) protein appeared to be a determinant molecule of VEGF expression in middle-aged female rats. We reached a conclusion that the VEGF-KDR system plays a key role in coronary angiogenesis in hypoestrogenic elderly women and is critically regulated by estrogen, eNOS and HIF-1alpha.